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Amendments to the Claims 

Please amend claims 26, 29, and 34; without prejudice or disclaimer, as indicated in 
the following Listing of Claims. 

Listing of Claims 

1-25. (Cancelled) 

26. (Currently Amended) A foel injector comprising: 

a valve member *4«eh that is configured to e ngageahle with a valve seating to control 
fuel delivery from the injector; 

an amplifier arrangement having a piston member and a control chamber, the 
amplifier arrangement being hydrauIicaUy coupled to the valve member via the piston 
member and the control chamber; 

a mechanical coupler fe r - providing mechanical coupling that is disposed between the 
piston member and the valve «eedfe member and that is configured so as to mechanically 
couple the piston member to the valve member during an initial retraction of the actuator and 
to mechanically de-couple the piston member from the valve member after completion of the 
initial retraction of the actuator : andj 

an actuator arrangement coupled to the piston member?; 

wherein th e amplifier arrangement, the mechanic al coupl e r, an d the actuator 
arrangement are ^adapted to apply an initial retracting force to the piston member during the 
initial retraction of t he actuator arrangement while the valve member is mechanically coupled 
to. and th us, constrained to move with, the piston member to move the valvo member away 
from the valve seating; and 

wherein t he actuator is also adapted to subsequently t e apply a second retracting force 
to the piston member thereafte r wlnlethc valve member and the piston member bci a g 
e ettpl e d togethor by th e moohanicat couple r only during - application of tho in i tial rctta etmg 
ferce so that they are mechanically d ecoupled from ^and may thus move relative to. one 
another during application of the socond- r otracting force . 
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27. (Original) A fuel injector, as set forth in claim 26, wherein the second retracting 
force is less than the initial retracting force. 

28. (Withdrawn) A method for operating a fuel injector for delivering fiiel from the 
injector having a valve member which is engageable with a valve seating to control fuel 
delivery from the injector; a hydraulic amplifier arrangement coupled to the valve member 
via a piston member and a control chamber, and an actuator arrangement coupled to the 
piston member, the method comprising the steps of: 

applying an initial retracting force to the piston member to move the valve member 
away from the valve seating; 

applying a second retracting force to the piston member after initial movement of the 
valve member, 

mechanically coupling the valve member and the piston member during application of 
the initial retracting force and decoupling from one another during application of the second 
retracting force; and 

hydraulically moving the valve member during application of the second retracting 

force. 



29, (Currently Amended) A fuel injector comprising: 
a valve seat, 

a valve member engageable with said valve seat to control fuel flow, 
an actuator-hydraulic amplifier combination including a piston member, the piston 
member being hydraulically coupled to the valve member yja a control chamber a nd being 
adapted to retract said valve member out of engagement with said valve seat, and 

a mechanical coupler disposed between the piston member and the for moving said 
valve member, the mechanic al coupler configured so as to mechanically couple said valve 
member and said piston member together during tfee an initial retracting movement of said 
valve member out of engagement with said valve sea t the actuator and hydraulic amplifier 
applying a force to the valve memb er through said mechanical coupler during said initial 
retracting movement, 

wherein the mechanical coupler is further confi gured so as to mechanically decouple 
the piston member from the valve member after said init i al retraction of said valve member 



PAGE 3/8 * RCVD AT 12/3/2007 5:39:43 PM [Eastern Standard Time] * SVR:USPTO€FXRF-5/5 * DNlS:2738300 * CSID:248 813 121 1 * DURATION (mm-ss):04-10 



12/03/2087 17:24 248-813-1211 



IP LEGAL STAFF 



PAGE 04/08 



USSN 10/802,275 

4 

such that and for a ll owing said valve member is thereafter onlv hvdraulicaJly coup led to said 
piston member and is thus free to move relative to said piston member ftfter the initial 
retracting movem e nt of said valvo memb e r, tho actuator hydraulic amplifior combination 
applying a force through said mechanical coupler during said initial rctraeting movement and 
hydraulically moving sakl valve rnombor rotative to said pis t on member after said i nitial 
retracting movement 

30. (Previously Presented) A fuel injector as set forth in claim 29 wherein said 
actuator-hydraulic amplifier combination includes an actuator for moving said piston member 
through said mechanical coupler and a hydraulic circuit for amplifying movement of said 
actuator to hydraulically move said valve member in proportion to movement of said actuator 
after said initial retracting movement. 

31. (Withdrawn) A method of operating a fuel injector comprising the steps of: 
applying a mechanical movement to a valve member for moving the valve member 

from engagement with a valve seat* 

applying hydraulic pressure to the valve member in response to initial movement of 
the valve member from the valve seat, 

amplifying the mechanical movement hydraulically and moving the valve member 
relative to the mechanical movement and proportionately to the mechanical movement. 

32. (Previously Presented) A fuel injector, as set forth in claim 26, wherein the 
mechanical coupler includes a spring. 

33. (Previously Presented) A fuel injector, as set forth in claim 29, wherein the 
mechanical coupler includes a spring. 

34. (Currently amended) A fuel injector, comprising: 
a nozzle body forming a blind bore; 

a valve n ee dle member that is moveable within the blind bore and bemg that is 
engageable with a blind end of the blind bore to control fuel delivery through the fuel 
injector; and, 
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a piston member thatiscoupled to an actuator and that forms fe ftttmg a control 
chamber; and, 

a mechanical coupler for providing mechanical coupling between that is disp osed 
between the piston member and the valve member and that is configured so as to 
mechanically couple the piston member and the valve needle? member during application of 
an initial retracting for ce such that In response to the initial retracting force, the valve 
member moves with the piston mem b er and is disengaged from the blind end of the bore: 

wherein the ac tuator is actuatable to apply both the initial retracting force and a 
second retracting force to the valve m ember through the piston member, the mechanical 
coupler, and the control chamber; 

wherein the mechanical coupler, the piston member and the control chamber applyiag 
the initial retracting force and the second retracting force to the valve member in response to 
actuation of the actuator r the initial retracting foroo - dis e ngaging the valve noodle from and 
away from the blind ond of tho blind bore, tho s e cond r e tracting fore e b e ing applied 
thereafter. : and 

wherein, during subsequent applicatio n of the second retracting forego ne piston 
member and the valve fteedk member only bein g are_mechanically decoupled by the 
mechanical c o upl e r wile th e initial r e tracting fo r co is being applied, such that the piston 
member and valve eeedte me^rte^are^ hydraulically coupled and mav thus move 
relative to one another while tho neennd mt nniW fnrm \ g v , r, m ^ a ppi; c j ^ 
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